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*.r. ^eiecfvely prevent gene 
\ a composition to seiect-v BJ .y * 

talripacn and «P»..i- in a '"t"-"*-^' 

^ak which =°*Pri S ss - *««^« —* * " J"^ 
V * « i-ha arouu consisting 01 an 

one selected from the group 

ougonulotide consisting essentially of araMnos 
t L hybWing to a single stranded K*A to xnduce 
Tas H \tiv it y ; an oligonucleotide consisting 
elentially Xarafcinose sugars hyping to duplex 
DNA/ONA ox DnX to form a triple helical complex, 
association with V acceptable carrier. 



2. The composition of claim 

oligonucleotide has the\formula: 



1, wherein said 



A 



a. 



H 



0=P—0 

I 

R 

wherein, \ a j«Sne 

B i. selects from tha 9 rouo consist^ **™ ■ 
guanine, uracil, thyain.. cytoaine. inos.W and S- 

methylcytoaine, s=1 .\ e a from 

V at tha 2- position o£ --he sugar r,n g » 

the 9 rou P consisting of a haiogen (fiuor^.Vhlo- 
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rine, bromini iodine), hydroxyl, alkyl, alkylhalide 
(e.g., -CHjF) A alkyl sulfhydryl (-SCH 3 ) allyl, ammo, 
aryl, alkoxy, and azido; 
R at the internucVeotide phosphate linkage is selected 
from the group Usisting of oxygen, sulfur, methyl, 
amino, alkylarcinl dialkylamino (the alkyl group hav- 
ing one to aboutVao carbon atoms), methoxy, and eth- 

oxy; and \ 
X at the furanose rig tpo.ltioa 4M i- «!•<*•* £ ™° 

• -JL rocvaen sulfur, and methylene 
the group consisting of oxygen, sui 

3 . The composition of claim 1, wherein said 

1 oligonucleotide has the formula: 



RJ 



B 




J- 



O F 
0=J>— O 

I 

wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosme, 5- 

methylcytosine; _ 
Y at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, di alkyl amino (the alkyl group hav- 
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ing one to about 20 carbon atoms), methoxy, and 

ethoxy; and 

X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CM,). 

4. The composition of claim 1 or 2 , wherein said 

RNA is complemsntary RNA. 

5 The composition of claim 4, wherein said 

complementary RNA is cellular mRNA or viral RNA. 

Th6 imposition of claims 1-5, wherein said 



The compos luxuii ^ ~- 

acceptable calier is a pharmaceutical lly acceptable 
carrier for administration to a host. 

X A method for cleaving single stranded SKA, which 

comprises the steps of: 

a) hybridizing in a sequence specific manner an 
oligonucleotide consisting essentially of ara- 
binose sugars to a single stranded RNA to 
induce RNase H activity; and 

b) allowing said induced RNase H to cleave saxd 
hybridized single stranded RNA. 



/, A method to\hibit DNA replication and/or DNA 

transcription, which\omprises hybridizing » * 
eeguence specific manner\n oligonucleotide con S ,st,ng 
essentially of arabinose \gars to duplex DNA/DNA or 
DNA/RNA to form a triple\elical complex, thereby 
inhibiting DNA replication andV DNA transcription. 
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9l The method of clain\ 7 or B, wherein said oligo- 

nucleotide has the formula: 




wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, and 5- 
methyl cytosine; | 
Y at the 2' position of the iugar ring is selected from 
the group consisting of a halogen (fluorine, chlo- 
rine, bromine, iodine), hJdroxyl, alkyl, alkylhalide 
(e.g., -CH,F), alkylsulfhykyl (-SCH,) allyl, ammo, 
aryl, alkoxy, and azido,- I 
r at the internucleotide phoUate linage is selected 
from the group consisting if oxygen, sulfur, methyl, 
amino, alkylamino, dialkylakino (the alkyl group hav- 
ing one to about 20 carbon atoms), methoxy, and 

ethoxy; and \ 
X at the furanose ring (positkon 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH,) . 
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10. The method of claiil 
nucleotide is 



7 or 8, wherein said oligo- 



8 



3 



WherSin ' 1 . „ from the gioup consisting of adenine, 
B is selected from tne g*ou±> 

^ine. uracil, tny^e. cy^ine, «o»-. 

Y at the internucleotide phlsphate linage is selected 
from the group consisting of o^n, sulfur, mathyl. 
ami no, albino, dialJamino (the W * ~ 

ing one to about 20 caWon atoms), -thoxy, 

ethoxy; and 1 elected from 

X at the furanose ring (position 4 ) is 

X at tne ^ \ 3U lfur, and methylene 

the group consisting of oxygen, suxtur, 

(CH,) . 



. ■■ - + a-t a wherein said oligo- 
u The method of claim t or 8 wr.er 

o-L- * least at one site 
nucleotide is chemically modified at least 

least one o£: li) ^"^Vi ' or binding 
»«, cello. Hi) nucleaae .t^Uty, or U"> 
st ren gt » o£ *bridi-t»- to e^l—fry se g uen=«. 




12 . The method of claim 11, . wherein the ligand is a 
cell surface receptor, at least one L-sugar residue, a 
3»-to-3' linked nucleotide, at least one 2-0-n»thyl-D- 
ribose sugar. 

13. The method of claim 7, wherein said RNA is com- 
plementary RNA. 

14. The method of claim 13, wherein said complemen- 
tary RNA is cellular mRNA or viral RNA. 

1 A method for selectively cleaving RNA, which 

" comprisee selectively hybridizing an oligonucleotide 
consisting essentially of (J-D-arabinofuranose nucleo- 
tide units to RNA without hybridizing to single 
stranded DNA in a sequence specific manner, said oligo- 
nucleotide has the formula: 



09 
SI 



m 
G3 




H 



O 

0=^-0 

o 



where 
tion; 
wherein, 



in said oligonucleotide has a mixed base composi- 
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r, 



B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosme, and 5- 
methylcytosine; 

y at the intemucleotide phosphate linkage i. selected 
fs» the group consisting of oxygen, sulfur, -ethyl, 
amino, alkylamno. dialfcylamino (the alkyl group hav- 
ing one to about 2D carbon atoms) , methoxy, ana 

ethoxy; and 

x ,t the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 

(CH,) - 

16 A method of catalyzing chemical reactions car- 

ried out by DNA enzyme^, which comprises using the 
composition of claim 2 



n. The method of cla 
nucleotide is a chimera 
cleotide and at least on 
enhance at least one of: 
gonucleotide into cells 

(lii) binding strength o 

tary sequences. 



ra 1 or 8 wherein said oligo- 
!,f at least one ANA oligonu- 
5 2'F ANA oligonucleotide to 
(i) permeability of said oli- 
(ii) nuclease stability, or 
hybridization to complemen- 



yT. An oligonucleotide for selectively preventing 
gene transcription and egression in a sequence-spe- 
cie manner in a host; which comprises an oligonucleo- 
tide consisting essentiallyl of arabinose sugars hybrid- 
izing to a single stranded U to induce RNase H activ- 
ity; an oligonucleotide conWing essentially of ara- 
Mnose sugars hybridizing \ duplex DNA/DNA or DNA RNA 
to form a triple helical coAplex; and at least one 2-0- 
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m 



m 

Lj 



methyl -D-ribose sugar at \' , 5' or both terminus of 
said oligonucleotide. 

19. The oligonucleotide of claim 18, wherein said 
oligonucleotide has the formula: 




the group consisting 
rine, bromine/ iodine) 



wherein, 

E is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine f and 5- 
methylcytosine; 
Y at the 2' position of the sugar ring is selected from 

of a halogen (fluorine, chlo- 
hydroxyl , alkyl , alkylhalide 
(e.g., -CH a F), allyl, Jnino, aryl, alkoxy, and azido; 



R at the internucleotide 
from the group consist:, 
amino, alkylamino, dial 
ing one to about 2 0 
ethoxy ; and 

X at the furanose ring (pd 



phosphate linkage is selected 
,ng of oxygen, sulfur, methyl, 
kyl amino (the alkyl group hav- 
carbon atoms) , methoxy, and 



ition 4') is selected from 
the group consisting of (oxygen, sulfur, and methylene 
(CH 3 ) 



I p^^:£2^ 



:V, VON : EPA MLH^CHEN 01 

■:*x**-:>-:*:-:*y>^ 
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20. The oligonucleotide of claim IB, wherein said 
oligonucleotide has the formula: 



ra 




wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine. 5- 

methy lcytos ine ? 
Y at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 20 carbon atoms), methoxy, and 
ethoxy; and 

X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 2 ) . 
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uL^oiwi "peg 

the group consisting of oxygen, sulfur, and me^^lene 

20. ^The oligonucleotide of claim 18, jjferein said 
oligonuclsbptide has the formula: 



m 

m 



wherein, 

B is select ech^rom the group coS|dsting of adenine, 
guanine, jjgracil, thymine, cytos^e, inosine, 5- 
methylc^^psine ; 
Y at the^lnternucleotide phosphate linka^k^is selected 
fromithe group consisting of oxygen, sulfW, methyl, 
amMo, alkylamino, dialkylamino (the alkyl glteup hav- 
ing one to about 2 0 carbon atoms), methox|^ and 
rethoxy; and 

at the furanose ring (position 4') is selected fl^g 
the group consisting of oxygen, sulfur, and methylene* 



'pf* The use of an oligonucleotide consisting 
essentially of arabinose sugars for the preparation of 
a medicament for cleaving single stranded RNA, wherein 
said oligonucleotide hybridizes in a sequence specific 
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manner to a single stranded RNA to induce RNase H 
activity in cleaving said hybridized single stranded 
RNA. 




The use of an oligonucleotide consisting 



essentially of arabinose sugars for the preparation of 
a medicament to inhibit DNA replication and/or DNA 
transcription, wherein said oligonucleotide is 
substituted at 2 ' position of the sugar ring other than 
with a hydroxyl and hybridizes in a sequence specific 
manner to duplex DNA(Py) /DNA(Pu) or DNA(Pu) /RNA(Pyr) to 
form a triple helical complex; thereby inhibiting DNA 

y replication and/or DNA transcription. 

Sj 

yn 23 • The use of claim 21 or 22, wherein said oligo- 

K nucleotide has the formula: 

si 




wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, and 5- 
methylcytosine ; 

Y at the 2 ' position of the sugar ring is selected from 
the group consisting of a halogen (fluorine, chlo- 
rine, bromine, iodine), alkyl, alkylhalide (e.g., - 
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09 



a 



ry 



CH 2 F), alkylsulfhydryl (-SCH 3 ) , allyl, amino, aryl, 
alkoxy, azido, and hydroxyl when said oligonucleotide 
hybridizing to single stranded RNA; 
R at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 20 carbon atoms), methoxy, and 
ethoxy; and 

X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 2 ) . 

24. The use of claim 21 or 22, wherein said oligo- 

nucleotide is 




wherein, 

B is selected from the group consisting of adenine, 
guanine, uracil, thymine, cytosine, inosine, 5- 
methylcytosine ; 

Y at the internucleotide phosphate linkage is selected 
from the group consisting of oxygen, sulfur, methyl, 
amino, alkylamino, dialkylamino (the alkyl group hav- 
ing one to about 20 carbon atoms), methoxy, and 
ethoxy; and 
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X at the furanose ring (position 4') is selected from 
the group consisting of oxygen, sulfur, and methylene 
(CH 2 ) . 



Si 



25. The use of claim 21 or 22, wherein said oligo- 
nucleotide is chemically modified at least at one site 
with a ligand or a pharmacological agent to enhance at 
least one of: (i) permeability of said oligonucleotide 
into cells, (ii) nuclease stability, (iii) binding 
strength of hybridization to complementary sequences, 
or (iv) cleavage of target RNA by RNase H. 

26. The use of claim 25, wherein the ligand is a 
cell surface receptor, at least one L-sugar residue, a 
3'-to-3' linked nucleotide, at least one 2-0-methyl-D- 



m ribose sugar. 



27. The use of claim 21, wherein said RNA is com- 
plementary RNA. 

28. The use of claim 27, wherein said complementary 
RNA is cellular mRNA or viral RNA. 

29. The use of a composition of claim 2 for 
catalyzing chemical reactions carried out by nucleic 
acid enzymes . 



30. The use of claim 21 or 22, wherein said oligo- 

nucleotide is a chimera of at least one ANA nucleotide 
unit and at least one 2'F ANA nucleotide unit to 
enhance at least one of: (i) permeability of said oli- 
gonucleotide into cells, (ii) nuclease stability, or 
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(iii) binding strength of hybridization to complemen- 
tary sequences. 



k 

S3 
03 



g 
n 
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